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ABSTRACT
Challenges for the New West: Economic Impacts of Wilderness
on Nevada's Rural Counties
by

Lesley Regina Argo
Dr. Helen Neill, Examination Committee Chair
Associate Professor of Environmental Studies
University of Nevada, Las Vegas
Public lands designated as part of the National Wilderness Preservation System are
removed from multiple-use management for protection of their natural condition.
Opponents argue that "locking up" the natural resources on these lands through
designation will undermine the rural economies in the west that are dependent upon
extractive industries such as mining and logging. Proponents argue that the "Old West"
reliance on extractive industries is declining and, in the "New West", wilderness
promotes economic development in rural communities by preserving the amenity values
that draw population and employment to the region. Characteristics of Nevada's
economy, population and land challenge the ideas of the New West. This thesis
examines the economic impact of wilderness on rural counties in Nevada. These
potential impacts are studied utilizing a simultaneous-equations model, based on DuffyDeno (1998), to test for determinants of population and employment growth for the
period from 1990 to 2000.
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CHAPTER 1

WILDERNESS AND THE ECONOMIC DEBATE
Introduction
The National Wilderness Preservation System (NWPS) was created by Congress in
1964 with the passage of the Wilderness Act. This legislation required the Secretaries of
Agriculture and the Interior to review all roadless areas within the National Forest and
National Park Systems and make recommendations for areas to be designated as part of
the NWPS. Wilderness was defined by Congress as "an area where the earth and its
community of life are untrammeled by man, where man himself is a visitor who does not
remain".1 The legislation prohibited the development of either temporary or permanent
roads and structures and the use of motorized vehicles or equipment within wilderness
areas. The Federal Land Policy and Management Act (1976) mandated similar reviews
and recommendations from the Bureau of Land Management (BLM). Since addition to
the NWPS limited development and use of these public lands, it has been argued that
wilderness designation would have dire consequences for the rural economies that
depend upon natural resource industries. With the majority of federally owned land
located in the West, especially that managed by the BLM, the controversy over the
NWPS and additional designations has been primarily a western states' issue. This

'l6USCS§1131(c)

debate has also been most recently focused on additions to the NWPS under the BLM's
jurisdiction.
The debate over wilderness designation has culminated in a number of studies directed
at determining the possible economic impacts of wilderness designation in the rural West.
Authors such as Snyder, Fawson, Godfrey, Keith and Lilieholm (1995) have argued that
wilderness designation could have negative impacts on rural county economies. Patric
and Harbin (1998) argued that proponents of wilderness "downplay the economic
importance of commodities and the good jobs they provide." However, a growing
number of studies have shown that the resource extraction dependence of the "Old West"
has been eclipsed by a "New West" economy where wilderness has become an economic
asset to rural communities (Lorah, 2000; Power, 1996; Rasker, 1994; Rudzitis, 1996).
These authors have argued that the scenic, recreational and natural conditional of these
public lands has become more valuable to these Western economies than the income
from natural resource extraction. They base this argument on changes in demographics
and economics in the region.
These ideas of wilderness as an asset for rural economic development in the New
West have not been examined specifically in Nevada even though its economic,
demographic and land characteristics set it apart from the rest of the West. For example,
of the eleven Western states, Nevada has the highest percentage of total employment
from metal mining (Power, 1996). In the past forty years, Nevada has changed from the
most rural state in the union to the most urbanized (DeVine & Soden, 1997). Finally,
Nevada has the highest percentage of federally owned land in the West, including Alaska.

The purpose of this thesis is to examine the application of these New West ideas in
Nevada. Specifically, it will test whether or not wilderness has been a determinant for
population and employment growth in the state's rural counties as the proponents of the
New West have suggested. These potential economic impacts are examined using a
simultaneous-equations model2 to test for determinants of population and employment
growth from 1990 to 2000 for a sample of 248 rural counties across the eight
intermountain western states including: Arizona, Colorado, Idaho, New Mexico, Nevada,
Montana, Wyoming and Utah (Carlino & Mills, 1987; Clark & Murphy, 1996; DuffyDeno, 1998).
The remainder of this thesis is organized in the following manner. The historical and
contextual background for the NWPS and the economic debate that surrounds it are
reviewed in the remainder of Chapter 1. The history of wilderness in Nevada and how
the state's characteristics pose a challenge to the New West are covered in Chapter 2.
The empirical model is described in Chapter 3. The data and methods are explained in
Chapter 4. The empirical results and analysis are discussed in Chapter 4 and, finally,
Chapter 5 provides a conclusion.

The National Wilderness Preservation System
The Wilderness Act (1964) was the seminal legislation for creation of a National
Wilderness Preservation System. Prior to this legislation, preservation of the public lands
was conducted administratively by the agencies which managed it. The United States
Forest Service (USFS), for example, had created regulations to allow the Chief Forester

2A

simultaneous-equations model uses the dependent variable of one equation as an explanatory variable in
another equation (Salvatore, 1982).

and Secretary of Agriculture to designate lands as "wilderness areas", "wild areas",
"roadless areas", "canoe areas", or "primitive" (Hendee, Stankey & Lucas, 1990). The
Wilderness Act (1964) clarified that the final decision on preservation of the federal
public lands would be granted only by congressional action. The intention was to create
a "statutory framework for the preservation of wilderness" that would permit long-range
planning and assure that "no future administrator could arbitrarily or capriciously either
abolish wilderness areas that should be retained or make wholesale designations of
additional areas in which use would be limited" (U.S. Congress and Administrative
News, 1964, pp. 3615). The Act also outlined other characteristics of wilderness. The
area must contain at least 5,000 acres of land or be a sufficient enough size to ensure that
management for preservation is practical. It must be undeveloped federal land where the
"imprint of man's work" is substantially unnoticeable. There were to be no permanent
improvements or human habitation. It should contain outstanding opportunities for
solitude or primitive and unconfined types of recreation. Wilderness may also contain
ecological, geological or other features of scientific, educational, scenic, or historical
value.3
The Wilderness Act (1964) devoted the lands within the NWPS to the purposes of
"recreational, scenic, scientific, educational, conservation, and historical use."4
Therefore, certain activities were prohibited including: commercial enterprise (except for
recreation or other purposes of wilderness), construction of permanent or temporary
roads, mechanical transports, construction of structures or installations and landing of

3

16USCS§1131(c)

4

16 USCS §1133 (b)

aircraft. There were exceptions provided for in the Act in cases of emergency involving
health and safety, fire, insects and diseases. Where use of motorboats and aircraft had
already become established, the Secretary was given authority to decide if it should be
permitted to continue. Similarly, livestock grazing where established prior to the Act
could continue subject to regulations by the Secretary of Agriculture. Finally, effective
January 1, 1984, wilderness areas were withdrawn from all forms of appropriation and
disposition of mineral leases.5
Congress directed the Secretary of Agriculture to review all lands classified as
"primitive" within the National Forest System and the Secretary of the Interior to review
all roadless areas of at least 5,000 acres within the National Park System, National
Wildlife Refuges and Game Ranges for suitable additions to the NWPS. The Secretaries
were to report their findings within ten years to the President who would make
recommendations to Congress for final action.6 The Federal Land Policy and
Management Act (1976) (FLPMA) mandated a similar review within 15 years by the
Secretary of the Interior of all roadless areas within the BLM's jurisdiction for suitable
additions to the NWPS.7 It is important to note that nothing within the Wilderness Act
(1964) or FLPMA (1976) precludes presidential or congressional consideration of more
or less acreage than is recommended. In Utah, for example, a number of different
wilderness bills have been introduced by the state's congressional representatives which

5 16USCS§1133(c)&(d)
6 16USCS§1132(b)&(c)
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include varying amounts of BLM acreage to be added to the NWPS (Snyder, et al.,
1995).
Until congressional action is taken on reviewed areas, whether recommended or not,
these lands are considered wilderness study areas (WSAs). The Wilderness Acjti (1964)
i

and the FLPMA (1976) requires each federal land management agency to marjage these
lands so as not to diminish their wilderness characteristics. For areas under review within
the BLM, however, the FLPMA (1976) stipulated that mining, grazing and mineral leases
could continue in the "manner and degree" in which they were conducted prior to the
Act so long as they did not degrade the area to a point that it could no longer be
considered for addition to the NWPS. Once an area is designated as wilderness, the
provisions for discontinuation of mineral development would be applicable.8
The first additions to the NWPS were those lands that had been administratively
designated by the Secretary of Agriculture and the Chief of the Forest Service as
"wilderness", "wild areas", and "canoe areas" (U.S. Cong. & Adm. News, 1964, pp.
3616). The Wilderness Act (1964) included a total of 54 wilderness areas, covering some
9.1 million acres of USFS land, in the original NWPS. When the Fish and Wildlife
Service (FWS) and National Park Service (NPS) areas were added in 1970, the number of
units rose to 85. The number of units in the NWPS has grown steadily over the past 34
years with peaks during the early 1980s and 1990s (See Figure 1). These peaks reflect
large additions to the NWPS in Alaska and California (Landres & Meyer, 2000).
As of 1999, the NWPS contained 628 designated wilderness areas with over
102,739,168 acres of federal land. It comprises 4.52 percent of the total land area of the
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United States and 2.40 percent of the lower 48 conterminous states. The vast majority of
the system, 55% of the total acreage, is in the state of Alaska. The Alaska National
Interest Lands Conservation Act (ANICLA) added the largest amount ever, 56 million
acres, to the NWPS in 1980. The eleven contiguous Western states, including
Washington, Oregon, California, Arizona, New Mexico, Nevada, Utah, Colorado,
Wyoming, Montana and Idaho, contain over 40% of the remaining acreage within the
NWPS (Landres & Meyer, 2000).

Figure 1

Number of Wilderness Units Designated from 1964 - 1999
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There are four federal land agencies responsible for the management of the NWPS
including the Department of Agriculture's USFS and the Department of the Interior's
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BLM, NPS and the FWS. In terms of total acreage, the Forest Service has the highest
amount of land holdings within the NWPS. However, in terms of percent of total NWPS
acres, the responsibility of each agency varies relative to comparisons with or without the
state of Alaska (See Table 1). For example, the NPS is responsible for almost half of the
total percent of acres in the NWPS. When Alaska is excluded, the NPS percentage drops
by almost hah0 and the USFS percentage of acreage nearly doubles (Landres & Meyer,
2000).
Each agency's review and recommendation process was met by varying degrees of
controversy. The USFS, for example, adopted a purity policy during its wilderness
review that met extreme criticism from both the environmental lobby and

Table 1: Agency Administration of the NWPS*
Percent of NWPS acres
Federal acres
Agency
Units
Percent
Entire NWPS
5.0
5,237,800
Bureau of Land Management
133
33.2
34,766,995
400
Forest Service
20,686,134
19.8
71
Fish and Wildlife Service
42.1
44,048,239
National Park Service
44
104,739,168
Total
628
NWPS excluding Alaska
5,237,800
11.3
Bureau of Land Management
133
29,014,774
62.3
Forest Service
381
2,009,222
50
4.3
Fish and Wildlife Service
22.1
National Park Service
10,295,156
36
46,556,952
Total
NWPS in Alaska
9.9
Forest Service
19
5,752,221
18,676,912
32.1
Fish and Wildlife Service
21
National Park Service
8
33,753,083
58.0
Total
58,182,216
* The number of units managed by each agency does not equal the total number of wilderness
because some areas are managed by multiple agencies.
Source: Landres & Meyer (2000)

Congress. As a result, the USFS conducted two Roadless Area Review and Evaluations
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(RARE I and RARE II); the first in 1972 and the second in 1977. The NFS and the FWS,
on the other hand, received very little attention. In 1980 with passage of ANILCA,
Congress began using "sufficiency-release" language that declared the USFS wilderness
inventory sufficient and released other WSAs back to multiple-use management. By
1995, USFS wilderness legislation included sufficiency-release language for all western
states with the exception of Idaho and Montana (Allin, 1997). The Wilderness review
and study process within the USFS, therefore, is essentially complete. However,
consideration and controversy over BLM recommendations is ongoing. Nevada and Utah
are the last two western states to obtain final congressional approval of statewide
recommendations.

The Economic Debate
Purported dire economic consequences from the NWPS has been a rallying cry for
wilderness opponents since the passage of the Wilderness Act in 1964. At that time,
limiting development of mineral resources was predicted to bring detrimental impacts on
the nation's economy and was tied in with issues of national security (Allin, 1982). The
argument was already over a decade old when Secretary of the Interior James Watt
proclaimed, "Because of the actions taken by extremists to stop the orderly development
of energy resources, the nation is likely to suffer energy shortages and thus severe
economic hardship" (Zaslowsky, 1986, pg. 141). The same argument about possible
negative impacts to the nation's economy can still be heard today (Patric & Harbin,
1998). However, the recent economic debate over wilderness has been more often
concerned with "community stability" of rural Western areas (Rasker, 1994). This shift
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from the national to the rural level in the economic debate can be demonstrated by the
county supremacy movement that has spread across the West. This movement has
sought local control over federal lands within western rural counties (Krannich & Smith,
1998).
The debate over wilderness designation has culminated into a number of studies
directed at determining the economic impacts of wilderness on the rural West. At the
center of this economic debate are two competing beliefs over the source of value for
these public lands; commodity versus amenity (Patric & Harbin, 1998). Commodity
values come from the extraction of natural resources such as timber, minerals, oil, or
grazing. Amenity values typically include scenic, non-consumptive use values such as
recreation, or the possible future value attached to the land in its natural condition. The
most common methods comparing these two values have been cost-benefit and economic
base analysis.
Cost-benefit analysis takes the costs of a policy and weighs them against the benefits.
If the benefits can be determined to outweigh the costs, the policy has passed the test for
economic justification (Alston, 1992). Traditional cost-benefit analysis was criticized by
preservationists because it did not give any weight to benefits, such as amenities of
wilderness, that were not valued in markets. Therefore, an attempt to reach a "total
economic value" was developed (Hanley, Shogren & White, 1997; Nelson, 1997). This
new approach required a commensurable unit of measurement, therefore, amenity values
were assigned a dollar value for the purpose of analysis. Economists began using this
analysis, called the Contingent Valuation Method, to survey the public's willingness to
pay for preservation of wilderness amenity values.
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The dependability of the Contingent Value Method surveys has been questioned by
both sides in the commodity versus amenity debate. Some have said that the values are
overestimated by survey respondents because they do not have experience in placing a
dollar amount on these non-market amenities. While others have argued that the values
are underestimated for many of the same reasons. Some have chosen to simply leave out
the amenity values altogether since they are in question (Snyder, et al., 1995).
Another method used to measure the effect wilderness designation will have on local,
state or regional economies is the economic base model. This model assumes that key
industries, centered around commodity of the natural resources, serve as the economic
base for an area. When products from key industries are exported, the income they
provide feeds back into local economies by creating jobs and generating more income in
other business sectors through the multiplier effect (Power, 1996). Wilderness
designation is viewed as a threat to the stability of natural resource based rural
economies. Opponents have argued that putting these key industries at risk has the
potential, because of multiplier effects, to spur economic collapse that can ripple
throughout the local economy and even into regions (Patric & Harbin, 1998; Snyder et
al., 1995).

The New West
Proponents of the New West criticize the assumption that the commodity export is the
backbone of a stable rural economy in the West (Power, 1996). It has been argued that it
is not the commodity but the amenity value of the land in its natural state that offers these
rural areas economic stability and growth. As evidence, proponents of the New West
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cite changing demographics and changing economies in the West (Lorah, 2000; Power,
1996; Rasker, 1994; Rudzitis, 1996).

Changing Demographics of the West
The interior West has been one of the fastest growing regions in the country (Rudzitis,
1996). More important for authors of the New West has been where the population
growth has occurred and why. Nonmetropolitan counties in particular have been
growing at a faster rate than the United States as a whole (Nelson, 1998). In addition,
Rudzitis (1996) found that population in Western counties with wilderness grew faster
than other non-urban counties from 1960 to 1990. Most economic base and migration
models operate on the assumption that people migrate in order to maximize their earning
potential (Power, 1996; Rudzitis, 1996). However, survey data of people in some of
these wilderness counties has shown that 53 percent saw wilderness as an important
reason to move or stay in an area. Even though their income level did not increase, and
in some cases even decreased, 70 percent of those surveyed believed their lives were
"healthier, happier, and more enjoyable" (Rudzitis, 1996, pg. 93). Retirement has also
been said to have made Americans more "footloose" and has been offered as another
reason for why people are moving to the West (Power, 1996). Therefore, it was not only
the location, but also the motivation for and type of migration to the West that has been
said to demonstrate the amenity value of "these protected landscapes" in
nonmetropolitan regions (Power, 1996, pg. 48).
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Changing Economies in the West
The changing demographics in the West is related to the changing economy for the
creation of this New West. For example, as the population has grown, so has the
importance of the service sector. In fact, the largest and fastest growing business sector
in the West has recently been the service industry (Rudzitis, 1996). These new migrants
have also been said to increase entrepreneurial activity, therefore, support the economic
growth in the regions to which they move (Nelson, 1998). Finally, retiree migration can
play a particularly important role in an area because the money they spend contributes as
much to the local economy as if they were employed (Power, 1996).
But it is not just retirees that have flooded the West with new economic possibilities.
Technology has also played a part in changing the economy of the West. Proliferation of
computers, fax machines and the internet have freed people from reliance of locality to
the markets, something that has restricted rural economies to resource dependence in the
Old West (Power, 1996). Advances in technology have changed the first three rules of
business, "location, location, location."
It is important to recognize that sales of "invisible" products such as
newspaper articles, architectural designs, or computer code can and do
generate basic income for a community in the same way that sales of
grain, cattle, and timber do (Nelson, 1998, pg. 297).
Rasker (1994) argued that service sector employment has long been falsely associated
with low paying jobs and that telecommunications has opened up a new potential export
base in knowledge that has been overlooked because of this misconception.
Finally, New West authors argue that resource extraction industries no longer play a
central role in the economic well being of these areas that they once did (Rasker, 1994;
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Rudzitis, 1996; Power, 1996). Metal mining on public lands in the West, for instance has
been shown to be directly responsible for only 1 in 2,500 jobs (Power, 1996). Power
called this perceived importance of natural resources in the West "folk economics." He
recognized that this folk understanding of economics was valid for the Old West,
however, it was a misleading concept for rural development in the New West. He
examined the trends in metal mining, agriculture, lumber and forestry across the West
from 1969 to 1991 and concluded that while other sectors of the economy grew at a
steady pace, these extractive industries declined (Power, 1996, pg. 36) (See Figure 2).
Therefore, it has been said that these extractive industries experienced declining
importance in economic stability for western rural communities.
A recent study by Duffy-Deno (1998) offered a comprehensive look at the commodity
versus amenity debate related to wilderness designation in the West. He examined 250
non-urban counties in the intermountain West for associations between population and
employment density and the presence of federal wilderness. The results have important
implications for both sides of the debate. In the period from 1980 to 1990, Duffy-Deno
(1998) found no association between wilderness designation and population or
employment density. These findings suggest that "wilderness designation may cause, on
average, little aggregate economic harm to county economies" (Duffy-Deno, 1998, pg.
133). In addition, federal wilderness had no association to population or employment
density for counties that were considered to be heavily dependent upon resource
extraction industries (Duffy-Deno, 1998).
These results suggest that wilderness has not had a detrimental impact on rural
counties in the West but it also suggests that wilderness has not necessarily led to growth
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either. However, Dufly-Deno (1998) concluded that it is "still possible that certain
counties with economies that are very heavily weighted toward resource-extraction
industries may still be adversely affected" (pg. 133).

Figure 2 Declining Income in Extractive Industries
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Source: Power (1996)

CHAPTER 2

THE NEW WEST IN NEVADA
History of Wilderness in Nevada
The first wilderness designation in Nevada, known as the Jarbidge Wilderness Area,
was included in the Wilderness Act of 1964. No further congressional action was taken
on wilderness in the state until passage of the Nevada Wilderness Protection Act
(NWPA) in 1989. This Act was first introduced in 1985 and it took four years of
compromise and amendment to reach final passage (Reynoldson, 1990). In total, the
NWPA set aside 733,400 acres in 14 different wilderness areas around the state (See
Table 2). Almost all of that wilderness was under the jurisdiction of the USFS with the
exception of 6,435 acres in the Marble Canyon Wilderness Study Area that was managed
by the BLM (Bureau of Land Management [BLM], 1991b). Until December of 2000,
just over 1% of the federal land in Nevada had been added to the NWPS.
Following the FLPMA (1976), the Nevada State Office of the BLM reviewed the
47.84 million acres of public land under its jurisdiction. The agency created 100
wilderness study areas that would be examined in an intensive inventory for wilderness
suitability and possible recommendation. The entire review process took fifteen years.
The Record of Decision and final recommendation for Nevada was signed by Secretary
of the Interior, Manual Lujan, in October of 1991. It included a recommended total of
1,892,041 acres in 52 wilderness study areas for addition to the NWPS (BLM,1991a).

16

17
Table 2: Designations in the Nevada Wilderness Protection Act (1989)
Name of Wilderness
Acreage
Alta Toquima Wilderness
38,000
Arc Dome Wilderness
115,000
Boundary Peak Wilderness
10,000
Currant Mountain Wilderness
36,000
East Humboldt Wilderness
36,900
Jarbidge Wilderness (additions)
48,500
Mt. Rose Wilderness
28,000
Quinn Canyon
27,000
Ruby Mountains Wilderness
90,000
Mt. Charleston Wilderness
43,000
Table Mountain Wilderness
98,000
Grant Range Wilderness
50,000
Mt. Moriah Wilderness
82,000
Santa Rosa Wilderness
31,000
Total
733,400
Source: Nevada Wilderness Protection Act (1989)

Congressional action was not taken on the BLM recommendations for Nevada until
almost a decade later.
The first legislation for wilderness designation on BLM land came in March of 2000.
Senator Richard Bryan introduced legislation for the creation of a Black Rock DesertHigh Rock Canyon Emigrant Trails National Conservation Area in Humboldt County
that also included eleven wilderness designations. Five out of the eleven areas were not
included in the BLM wilderness recommendations of 1991 ("Bill's backers," 2000). This
Act passed both houses and was signed by President Clinton in December, 2000. The
final legislation included 10 new wilderness designations, four of which were not
recommended by the BLM, covering 757,500 acres of land (See Table 3 ).
Passage of the Black Rock Desert-High Rock Canyon Emigrant Trails National
Conservation Area Act in 2000 essentially doubled the amount of designated wilderness
in Nevada. The USFS designations made in 1989 as part of the NWPA were mostly in
Nye and Elko counties. The majority of new wilderness acreage in 2000 was part of
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Table 3: Additions to the NWPS in Northwest Nevada in 2000
Name of Wilderness
Acreage
Black Rock Desert Wilderness
315,700
Pahute Peak Wilderness
57,400
North Black Rock Range Wilderness
30,800
East Fork High Rock Canyon Wilderness
52,800
High Rock Lake Wilderness
59,300
Little High Rock Canyon Wilderness
48,700
High Rock Canyon Wilderness
46,600
Calico Mountains Wilderness
65,400
South Jackson Mountains Wilderness
56,800
North Jackson Mountain Wilderness
24,000
Total
757,500
Source: Black Rock Desert-High Rock Canyon Emigrant Trails National
Conservation Area Act (2000)

Nevada's northwest Humboldt county. Lincoln county contains the highest amount of
land in WSAs (over 1 million acres) in BLM jurisdiction while Mineral and Storey
counties have none. The distribution of USFS Wilderness and BLM WSAs across
Nevada's counties are demonstrated in Figure 3.

New West in Nevada
Authors of the New West point to changes in demographics and the economy in the
western region of the United States as evidence that wilderness and its amenities are a
new source for community stability. There is an assumption inherent in this argument
that the West is a homogenous region (Dufly-Deno, 1998). However, many of these
same authors concede that western rural counties that are highly dependent upon resource
extraction may experience different or even higher economic impact from wilderness
(Duffy-Deno, 1998; Lorah, 2000; Power, 1996; Rasker, 1994). The New West concept
has not been tested specifically in this state even though Nevada's economic,
demographic and land characteristics have set it apart from the rest of the West.
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Figure 3 Wilderness Status in Nevada's Counties in 1990
Wilderness Status in Nevada's Counties in 1990
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The economy in Nevada is different from other western states because mining has
maintained a unique relevance in the state. For example, of the eleven western states in
1990, Nevada had the highest percentage of total employment and income dependent
upon metal mining (Power, 1996) (See Table 4). Power noted that
For individual states in the West, the relative importance of metal mining
varies. In Nevada almost two out of every hundred jobs (2 percent) are in
metal mining, while in California and Oregon only one in ten thousand
jobs (one-hundredth of 1 percent) are directly supported by this industry,
(p. 97).
Nevada was one of only three western states that did not experience a decline in metal
mining employment from 1980 to 1990 (Power, 1996). Power argued that the importance
of Western metal mining in recent decades has been even less when the percentage of
mining on federal lands was considered in the equation. Again, Nevada stands out among
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the western states with highest percentage of metal mining on federal lands (Power,
1996).

Table 4: The Relative Importance of Metal Mining in the West, 1990
Metal Mining as a
Percentage of Total Employment

Metal Mining Income as a
Percentage of Total Income

Alaska

0.32%

0.57%

Arizona

0.56%

0.83%

California

0.01%

0.02%

Colorado

0.19%

0.33%

Idaho

0.52%

0.70%

Montana

0.61%

0.87%

Nevada

im%

2.45%

New Mexico

0.28%

0.38%

Oregon

0.01%

0.01%

Utah

0.11%

0.58%

Washington

0.11%

0.03%

Wyoming

0.29%

0.46%
0.06%

United States
Western States

0.15%

0.19%

Source: Power (1996)

The relative importance of mining in Nevada's rural counties is apparent in the 1990s as
well. For example, six of the state's rural counties had over 10% of their total
employment in mining in 1998. Figure 4 illustrates the percentage of mining as a share
of total employment in Nevada's counties.
The New West has been defined as a shift in local economies from dependency on
natural-resource industries to a service-oriented economy (Lorah, 2000; Power, 1996).
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Figure 4 Mining as a Share of Total Employment

Mining as a Share of Total Employment
By County
1998
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Statewide
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Source: Nevada Statistical Abstract, 2000

According to this definition, there are six Old West rural counties in Nevada: Esmerelda,
Eureka, Humboldt, Lander, Pershing, and White Pine.9 Eight of Nevada's counties
would be considered New West: Churchill, Douglass, Elko, Lincoln, Lyon and Nye.
Three of the New West rural counties (Carson City, Mineral and Storey) do not contain
any wilderness. Of the seventeen counties in Nevada, only two, Clark and Washoe, are

9 White Pine is still considered Old West even though its largest industry in 1998 was State and Local
Government because earnings from Services (13.9%) were only half of those in Mining (27.2%).
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generally considered non-rural (DeVine & Soden, 1997; Dufly-Deno, 1998). Table 5
gives the percentage of earnings by industry for Nevada's counties in 1988 and 1998. The
continued relevance of resource extraction through mining in Nevada clearly challenges
the ideas of a New West economy in this western state.

Table 5:

Largest Industries by County in Nevada from 1988 to 1998
County Name

Largest % of
Earnings per
Industry in 1988

Largest % of
Earnings per Industry
in 1998

Mining
Mining
Mining
Mining
Mining
Mining

Mining 54.8
Mining 93.0
Mining 38.0
Mining 55.0
Mining 49.4
State/Local Gov't 29.1

Old West
Esmerelda
Eureka
Humboldt
Lander
Pershing
White Pine

53.3
70.5
27.5
55.4
48.2
31.0

New West
Churchill
Douglas
Elko
Lincoln
Lyon

Nye

Services/Military 18.6
Services 60.7
Services 29.1
Services/State/Local
Gov't 17.3
Manufacturing 15.8
Services 67.1

Services 25.2
Services 49.4
Services 35.0
Services/State/Local
Gov't 35.8
Services 19.1
Services 43.9

Services 45.0
Services 38.2

Services 41.2
Services 35.7

Urban
Clark
Washoe

No Wilderness
State/local Gov't 34.2
Transportation/Utilities/
Manufacturing 18.2
Services 42.3
Mineral
Services 34.1
Source: U.S. Bureau of Economic Analysis BEAR Facts 1988-1998
Carson City
Storey

State/Local Gov't 33.3
Services 20.9

The demographics of Nevada have also made it different than other western states. The
majority of Nevada's population growth has occurred in the urban centers of Clark and
Washoe counties. In fact, in the last forty years, Nevada has changed from the most rural
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state in the United States to the most urbanized (DeVine & Soden, 1997). Some have
argued that the conflict over public land decisions in the West, such as wilderness
designation, has been a reflection of this urbanization. According to Steel and Lovrich
(1997), growth has generated more economic and political power in the urban "core" than
in the rural "periphery" (pg. 6). This theory would suggest that the conflict over federal
land preservation has not occurred within the rural areas as part of New West rural
migration but rather as a conflict between the rural and urban centers as a result of
increasing urban migration. The core versus periphery conflict does, however, still put
the debate over amenity versus commodity value of public lands at the heart of the
conflict because the urban core, contrary to the rural periphery, has a felt "imperative
toward nonmaterial uses of natural environments" (Steel & Lovrich, 1997, pg. 6). The
most recent survey data in Nevada which shows rural areas strongly disagreeing and
urban areas strongly agreeing with additional wilderness designation, supports this core
versus periphery theory ("Support for", 2000).
In addition, the combination of large land area and low populations in Nevada's rural
counties has given this state very low population densities (population/area). In
comparison to the eight intermountain western states, Nevada had the smallest median
population density in both 1990 and 2000 (See Figure 5). The population trends
described by authors of the New West do not appear to be present in Nevada.
Finally, the characteristics of Nevada's land ownership have also made it stand out
from other western states. Nevada has the highest percent (83%) of federally owned land

24

Figure 5 Median Population Density
Median Population Density
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in the West, including Alaska (See Figure 6). However, even with the highest percentage
of federally owned land, the state's representation within the NWPS has been extremely
low in comparison to other western states. According to Landres and Meyer (2000),
"Western states have an average of 5.4 percent of their land area in wilderness, compared
to the eastern states' average of 0.5 percent land area in wilderness" (pg. 10). Until the
Black Rock Desert-High Rock Canyon Emigrant Trails National Conservation Area Act
of 2000, Nevada had only 1 percent of its total land area in the NWPS. Even though the
additions in 2000 nearly doubled that percentage, Nevada still more closely resembles
eastern states' representation within the NWPS (See Figure 7). A map of ownership, land
and wilderness status as of 1992 in Nevada is provided in Figure 8 (in pocket).
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Figure 6 Percent of Land Owned by the Federal Government
Percent of Land Owned by Federal Government
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Figure? Percent of Wilderness by State
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CHAPTER 3

EMPIRICAL MODEL
The economic impacts of wilderness are tested by examining the determinants of
population and employment growth from 1990 to 2000 in a simultaneous-equations
model. This type of model is used because population and employment are assumed to
reinforce one another. As people move into an area, they generate growth in the
employment sector. In turn, more jobs available in an area will attract people to fill them,
thus, encouraging population growth. This relationship is also determined by what has
happened in the past. In other words, the current population or employment level is
effected by what the level was previously. Finally, there are a set (or vector) of
exogenous10 variables that can also influence population and employment growth
(Carlino & Mills, 1987; Clark & Murphy, 1996; Duffy-Deno, 1998).
This relationship is summarized in the following equations:
1)

P = a + 2,£+p 2 T + p3P-i

2)

E = K + UP + A.2S + K3 E.i

Where current population (P) and employment (E) in 2000 are determined
simultaneously and are a function of past values in 1990 (P_i and E.\) and a vector of
exogenous variables (T and S respectively). For Equation (1), current population in 2000
10

Exogenous variables are those that are determined by factors outside the model (Salvatore, 1982).
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is a function of current employment in 2000, a vector of exogenous variables (T), and a
past value of population in 1990 (P.\). Likewise, in Equation (2), current employment in
2000 is a function of current population in 2000, a vector of exogenous variables (S), and
a past value of employment in 1990 (E.\).
The vectors of exogenous variables for population (T) and employment (S) in
equations (1) and (2) are derived from the work of Duffy-Deno (1998), Carlino and Mills
(1987) and Clark and Murphy (1996). The underlying assumptions in this model are that
both households and firms are geographically mobile. Households are assumed to
migrate to areas of higher utility that include both consumption of goods and non-market
amenities. Firms migrate to maximize utility through profits (e.g. by lowering the costs
of production or raising revenues) and non-market amenities. Both households and firms
move until profits and utility are equalized across a region (Carlino & Mills, 1987; Clark
& Murphy, 1996; Duffy-Deno, 1998).11
The population and employment equations share two categories of exogenous
variables, amenities and accessibility. Both population and employment are hypothesized
to be affected by a number of non-market amenity variables including climate,
recreational and scenic beauty, and wilderness. Variables for climate include average
county temperature (AVGTEMP) and average county precipitation (AVPRECIP).
Recreational opportunities and scenic beauty are captured by the number of ski resorts
within a county (SKI) and the percentage of county land that is owned by the three major
federal land management agencies (PCTNPSOO, PCTFSOO, PCTBLMOO). To capture the

11 To avoid simultaneity, all of the variables in (T) and (S) represent 1990 values. The exception to this is
estimations in 2000 of BLM, NFS, and USFS land. These acreages do not change by large amounts or very
often and, therefore, are assumed to have no impact on simultaneity.
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effect of both designated wilderness and WSAs, the percent of both land area under
consideration and that within the NWPS are used (PCWILD90).12 Finally, firms may be
attracted to the same amenities as their workers. The climate amenities may also help
reduce the costs of production for firms by reducing the number days required to heat or
cool a facility. Therefore, the set of amenity variables for population was also used in the
employment equation. Households and firms are assumed to migrate to places with
adequate accessibility to other areas or markets. The percent of local expenditures on a
highway transportation system (PCTEXPHW) represents the desire for availability to
markets via highways. Variables for a local airport that facilitates commercial service
(AIRPORT) and passenger railroad service stations for Amtrak (RAILROAD) are also
included as part of accessibility measures.
The vectors of exogenous variables are also different from one another. There are a
number of variables in (T) that are assumed to attract household migration: local tax
structure, a measure of local services, sense of community, and income. The local tax
structure of a county may determine household migration. Households are assumed to
desire an area with relatively low levels of per capita local taxes (PCLTX90) and a
relatively low percentage of property tax (PCTPTX90). To account for relative local tax
structure, households should also be more attracted to areas where higher taxes are
equated with better public services such as police protection (PCEXPPP), education
(PCTEXPED) and public health care (PCTEXPHH). A sense of community can be
reflected by the percentage of homes occupied by the owner in the county (PCTOWN90).

12 Also following Duffy-Deno (1998), the wilderness variable (PCWILD90) does not include NFS or FWS
wilderness because NFS land is subject to more restrictions even without wilderness designation and the
total acreage of both NFS and FWS wilderness are relatively small within the sample.
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The effect of income on household migration is represented by median family income
(MEDFMINC) and the percent of income from dividends, interests and rent
(PCTDIR90).
There are a set of exogenous variables in (S) that attempt to capture a firm's
motivation for profit maximization. These exogenous variables represent categories of
utility that are assumed to attract firms: characteristics of the labor force, costs, and
characteristics of local economy. Characteristics of the local labor force may determine
firm migration. Firms may be attracted to areas with a relatively high-quality labor force
(PCTED90) or low labor costs (UNEMPR90). In addition, firms are assumed to seek
lower costs of production (ELECBILL) and overhead costs from property and other local
taxes (PCTPTX90 and PCTLTX90). Firms may also consider other characteristics of the
local economy that may influence total employment such as the percent of income from
dividends, interests and rent (PCTDIR90) and a county's percentage of employment in
the federal government (PCTFE90) and the resource sector (PCTRE90). Resource
employment includes agriculture, mining, and forestry.
Finally, both equations include variables that account for location of the counties in
the sample. They include variables for each intermountain Western state (AZ, CO, ID,
NM, NV, MT and WY), if a rural county was adjacent to an urban county in 1990
(ADJUC90), or if a county was part of the Great Plains region. Another variable, if a
county had a city with population of at least 25,000 (CITY1990) was used to account for
differences in population. Appendix II contains descriptions and references for both the
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endogenous13 and exogenous, (T) and (S), variables.

Endogenous variables are the dependent variables in the system of simultaneous equations (Salvatore,
1982).

13

CHAPTER 4
DATA AND METHODS
The sample data contain 248 rural counties within the intermountain Western states
including: Arizona, Colorado, Idaho, New Mexico, Nevada, Montana, Wyoming and
Utah. The original sample included all 280 counties of the intermountain West,
however, since economic impacts are assumed to be strongest in rural as opposed to
urban counties, 31 urban counties were removed from the study sample. Following
Dufiy-Deno (1998), a county was defined as urban if it was considered part of a
Metropolitan Statistical Area (MSA) by the Department of Commerce in 1990. A total of
34 counties met criteria for urban. However, three of those counties were included in the
study sample even though they were part of a MSA in 1990 because of very low
population densities in comparison to the median of other counties.14 The time period
from 1990 to 2000 was used to capture impacts from BLM recommendations that were
completed in the early 1990s. When data for the beginning or ending period were not
available, information from the closest possible year was used.
County data was obtained from a variety of sources. Information regarding income
and employment came from the U.S. Bureau of Economic Analysis (2000). Population
data are from the U.S. Bureau of Census (1994 & 2000). Land data was calculated using
information from Payments in Lieu of Taxes (PILT) tables available from the Bureau of

14These

counties included Nye, Nevada; Natrona, Wyoming; and Mohave, Arizona.
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Land Management (2000). Temperature and precipitation figures were taken from the
National Outdoor Recreation Supply Information System (NORSIS) (1997). Finally,
data sets including the commercial sector electric bill and amount of federally designated
wilderness and WSAs by county were provided by the Utah Office of Energy and
Resource Planning. Appendix II contains a full list of variables, descriptions and data
sources.
The empirical model described in Chapter 3 is used to determine the impacts of
wilderness at three stages from the most broad at the state level to a more specified form
at the county level for Nevada. Model I represents rural county data using location
variables to separate statewide impacts among the eight intermountain western states.
Model II uses rural county data with a location variable (NVCOUNTY) to capture
impacts on the rural counties in Nevada in comparison to the rest of the rural counties in
the intermountain West. Finally, Model III uses the rural county data in Nevada to
examine differences between Nevada's counties that can be considered part of the Old
West versus the New West.
The descriptive statistics for each of these models are presented in Tables 6 through 9.
Clearly, population and employment have grown during the past decade in the
intermountain western states. There is a great deal of variation in the number of rural
counties between the intermountain Western states. Arizona and Nevada, for example,
represent only 4 and 6 percent respectively of the rural counties in the sample. On the
other hand, Montana and Colorado have the highest percentage of rural counties
among the western states in this sample. The percentage of NFS, USFS and BLM land
within each county also varies. While some counties do not contain any of these public
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lands, some have as much as 94 percent USFS or 95 percent BLM land. Overall, the
NFS manages the lowest percentage of public land in these rural western counties (See
Table 6). Finally, the percentage of NWPS and WSAs is also highly variable among the
rural counties in these western states and in Nevada. The highest percentage of federal
land within a county in wilderness is 78 and the lowest is 0 percent. On average, the rural
counties in these western states contain 9 percent wilderness (See Table 7). In Nevada,
the counties defined as New West contain twice as much wilderness as the Old West
counties (See Tables 8 and 9).
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Table 6: Descriptive Statistics for Models I and II (Rural County Data)

POP1990
POP2000
TOTEMP90
TOTEMPOO
CITY 1990
GPLAIN
ADJUC90
PCLTX90
PCTPTX90
PCTEXPED
PCTEXPHH
PCTEXPPP
PCTEXPPW
PCTEXPHW
PCTOWN90
MEDFMINC
PCTED90
UNEMPR90
PCTFE90
PCTRE90*
PCTDIR90
PCTNPSOO
PCTFSOO
PCTBLMOO

SKI
AIRPORT
RAILROAD
ELECBILL
AVGTEMP
AVPRECIP
PCWILD90

NV
NM
CO
UT
AZ
WY
MT
ID

Mean Median St. Dev. Minimum
499.00
17621.07 10354.00 21504.36
499.00
19916.88 10988.00 24878.49
275.00
9313.06 4814.50 14642.07
288.00
11938.31 5799.50 19043.86
0.00
0.27
0.08
0.00
0.00
0.35
0.00
0.48
0.00
0.28
0.45
0.00
748.72
546.34
80.00
570.50
13.41
42.80
87.15
92.95
13.80
27.87
49.70
48.60
0.00
8.13
9.55
2.70
0.90
4.74
2.00
4.40
0.00
2.55
3.75
1.10
4.82
1.40
8.73
7.90
48.20
71.00
6.73
71.45
27182.26 26490.00
5497.22 15127.00
7.64
54.70
77.00
77.10
1.30
6.95
3.30
6.20
0.00
0.04
0.03
0.02
0.00
0.07
0.06
0.04
0.07
0.09
0.22
0.22
0.04
0.00
0.01
0.00
0.00
0.21
0.23
0.13
0.00
0.22
0.19
0.09
0.00
0.32
0.73
0.00
0.94
0.00
0.76
1.00
0.00
0.08
0.28
0.00
152.44
38.41
84.00
146.38
6.62
0.00
46.03
44.70
37.04
10.97
0.00
37.00
0.14
0.00
0.10
0.05
0.00
0.23
0.06
0.00
0.00
0.11
0.31
0.00
0.41
0.00
0.21
0.00
0.00
0.10
0.30
0.00
0.21
0.00
0.04
0.00
0.28
0.00
0.09
0.00
0.22
0.41
0.00
0.00
0.00
0.17
0.00
0.38
0.00
0.06
0.00
0.23

Maximum
116081.00
148511.00
176549.00
224684.00
1.00
1.00
1.00
3132.00
99.50
437.00
36.80
14.60
19.10
30.00
85.70
52976.00
95.50
28.60
0.36
0.43
0.44
0.48
0.94
0.95
4.00
7.00
1.00
242.15
63.20
71.00
0.78
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

NVCOUNTY
n = 248
* Information on resource employment was available for only 230 counties in sample.
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Table 7: Descriptive Statistics for Model III (Nevada County Data)

POP1990
POP2000
TOTEMP90
TOTEMPOO
PCLTX90
MEDFMINC
UNEMPR90
PCTFE90
PCTRE90
PCTDIR90
PCWILD90
NEWWEST
n=12

Mean St. Dev. Minimum Maximum
14222.25 11853.13 1335.00 37351.00
17774.33 15117.38 1135.00 46084.00
511.00 26969.00
8995.92 9308.54
452.00 36986.00
11505.33 12195.91
1833.00
211.00
516.83
444.53
38900.00
33860.42 3872.23 26892.00
1.30
7.80
4.75
1.59
0.00
0.05
0.02
0.01
0.01
0.43
0.15
0.14
0.38
0.13
0.18
0.07
0.01
0.22
0.09
0.06
0.00
1.00
0.50
0.52

Table 8: Descriptive Statistics for "New West" Counties in Nevada

POP1990
POP2000
TOTEMPOO
TOTEMP90
PCLTX90
MEDFMINC
UNEMPR90
PCTFE90
PCTRE90
PCTDIR90
PCWILD90
n =6

Mean St. Dev. Minimum Maximum
37351.00
22139.83 11564.28 3739.00
46084.00
28253.17 14150.22 4220.00
13925.83 10672.77 2912.00 27844.00
23993.00
11010.67 8853.83 2286.00
211.00
814.00
387.33
222.91
33329.33 4858.89 26892.00 38900.00
4.50
5.70
5.18
0.59
0.00
0.05
0.02
0.02
0.01
0.32
0.11
0.12
0.13
0.38
0.20
0.09
0.12
0.05
0.22
0.06
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Table 9: Descriptive Statistics for "Old West" Counties in Nevada

POP1990
POP2000
TOTEMPOO
TOTEMP90
PCLTX90
MEDFM3NC
UNEMPR90
PCTFE90
PCTRE90
PCTDIR90
PCWILD90
n=6

Mean
6304.67
7295.50
9084.83
6981.17
646.33
34391.50
4.32
0.01
0.19
0.15
0.06

St. Dev. Minimum Maximum
1335.00
14241.00
4990.86
1135.00 18145.00
6246.15
452.00 36986.00
14115.92
511.00 26969.00
10124.00
266.00
1833.00
587.19
2949.81 30764.00 37515.00
1.30
7.80
2.18
0.00
0.03
0.01
0.01
0.43
0.16
0.04
0.13
0.23
0.01
0.16
0.05

CHAPTER 5

EMPIRICAL RESULTS
A two stage least squares method15 (TSLS) is applied to estimate equations (1) and (2)
for all three models. The data in each model were corrected for heteroscedasticiry16 using
the White variance-correction procedure. In Model I, the intermountain western states
are compared against Colorado as a base. First, the estimations for population growth in
Models I and II are reported. Second, the estimations for employment growth in Models
I and II are reported. Finally, the comparison of population and employment growth
factors in Model III, Nevada's rural wilderness counties, are reported.

Population Growth
Estimates on Equation (1) for Model I, comparison of the intermountain western states,
reveal that neither of the variables of interest, PCWILD90 and NV, are significant
determinants for population growth. The variables of (T) that are significantly associated
with population growth are the past variable for population (POP 1990) and the percent of
dividends, interest and rent (PCTDIR90). In addition, two other location variables were

15 The TSLS involves regression of the endogenous variables on the exogenous variables and the using the
predicted values of the endogenous variable to estimate the structural equations of the model (Salvatore,
1982).
16 Heteroscedasticity refers to unequal variance in the data sample (Gujarati, 1999). For example, county
size.
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significant. Counties that were adjacent to an urban county (ADJUC90) are positive and
significantly associated with population growth. However, if a county has a city with a
population greater than 25,000 (CITY1990), it is negative and significantly associated
with population growth.
Coefficients of several variables in Model I were negative but insignificantly
associated with population growth. They included: local service variables (PCTEXPHH,
PCTEXPPP and PCTEXPPW), accessibility by rail and airport (RAILROAD and
AIRPORT), recreation at ski resorts (SKI) and if the county is part of the Great Plains
region (GPLAIN). Finally several variables were positive but insignificantly associated
with population growth. They included: the variable for earnings (MEDFMINC), the
local tax structure variables (PCTLTX90, PCTPTX90), expenditures on education
(PCTEXPED) and on highways (PCTEXPHW), the percent of homes that are owner
occupied (PCTOWN90) and the set of amenity variables (AVGTEMP, AVPRECIP,
PCTBLMOO, PCTFSOO, PCTNPSOO) (See Table 10).
Estimates on Equation (1) for Model II, comparison of Nevada's rural counties to the
rest of the rural counties in the intermountain West, reveal that the variable of interest,
Nevada's counties (NVCOUNTY), is significantly associated with greater population
growth. Hence, according to this model, Nevada's rural counties are doing better than
the rest of the intermountain West at attracting population. The other variable of interest,
PCWILD90, was not significantly associated with population growth. In this model, the
past variable for population (POP 1990), the income from dividends, interest and rent
(PCTDIR90), the percentage of expenditures on highways (PCTEXPHW) and the
county's average temperature (AVGTEMP) were all significant and positively associated
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with population growth. Expenditures on police protection (PCTEXPPP), the number of
airports with commercial service (AIRPORT) and if a county had a city with a population
of 25,000 or greater (CITY1990) were all significant and negatively associated with
population growth in this model.
Several of the coefficients on the variables in Model II were insignificant but
negatively associated with population growth. They included: local expenditures on
education and healthcare (PCTEXPED and PCTEXPHH) and if the county was part of
the Great Plains region (GPLAIN). Many coefficients were positive but insignificantly
associated with population growth. They included: income (MEDFMTNC), local tax
structure (PCTLTX90 and PCTPTX90), accessibility through highways and rail
(PCTEXPHW and RAILROAD), percent of homes owner occupied (PCTOWN90), ski
resorts (SKI) and the set of amenity variables (AVGTEMP, AVPRECIP, PCTBLMOO,
PCTFSOO, and PCTNPSOO) (See Table 10).

Employment Growth
Estimations for Equation (2) in Model I, comparison of western states, again, reveals
that neither variables of interest for Nevada (NV) nor wilderness (PCWILD90) are
significantly associated with employment growth. Among the variables that are
significant and positively associated with employment growth in Model I are the past
variable for employment in 1990 (TOTEMP90), the endogenous variable for population
(POP2000), the percent of property tax (PCTPTX90), and the county's percentage of
USFS and NPS land (PCTFSOO and PCTNPSOO respectively). The set of exogenous
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Table 10: Determinants of Population Growth (Dependent Variable is POP2000)
Variable
Intercept
POP1990
TOTEMPOO
MEDFMINC
PCTDIR90
PCLTX90
PCTPTX90
PCTEXPED
PCTEXPHH
PCTEXPPP
PCTEXPPW
PCTEXPHW
PCTOWN90
ADJUC90
CITY1990
AIRPORT
RAILROAD

SKI
AVGTEMP
AVPRECIP
PCTBLMOO
PCTFSOO
PCTNPSOO
wftOTftnofl
«lP3«*fPf'
GPLAIN

Model I
Coefficient
-8862.37**
1.20***
0.00
0.02
12082.08***
0.09
25.21
0.31

t-stat
-2.33
39.77
-0.01
0.47
2.76
0.23
1.15
0.14

-3.68
-98.40
-45.05
11.83
33.41
680.35**
-4861.94***
-411.15
-299.38
-0.52
16.19
13.31
837.00
1003.46
3871.19

0.23
-1.12
-0.92
0.36
1.05
1.75
-2.94
-1.42
-0.45
0.00
0.61
0.51
0.75
1.04
1.31

-132.40

-0.25

Model II
Coefficient t-stat
-10285.93*** -2.98
1.21*** 40.74
0.00
0.22
0.02
0.55
10284.09*** 2.52
0.21
0.57
9.45
0.65
-0.46 -0.15
-4.80
-163.09*
9.03
77.84***
39.82
949.17**
-5222.89***
-544.61*
104.26
1.05
49.20
5.25
730.34
1542.79
4043.82

-0.31
-1.69
0.21
2.62
1.57
2.35
-3.30
-1.87
0.16
0.00
1.69
0.21
0.64
1.62
1.20

-726.68

-1.47

I4M3I*
AZ
ID
MT
NM

496.55
-1153.53
-1761.15***
-1190.45

0.31
-1.56
-2.92
-1.29

UT
WY

-5.41
-2793.82***

-0.01
-3.73

F-Statistic

836.69

987.25

SSE

2417.74

2477.68

Adjusted R2
n = 248

0.99

IM

0.99
n = 248

Notes: The asterisks ***, **, and * represent significance at the 0.01, 0.05, and 0.10 levels, respectively.
The White consistent heteroscedasticity-corrected standard errors were used to calculate the t-statistics.
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variables that are significant and negatively associated with employment growth include
the percentage of employment in the federal government (PCTFE90) and resource sector
(PCTRE90), the number of airports with commercial service (AIRPORT) and if the
county had a city of greater than 25,000 in 1990 (CITY1990).
Several coefficients of variables in Model I were negative but insignificantly
associated with employment growth. They included: the unemployment rate
(UNEMPR90), the average electric bill (ELECBILL), percent of BLM land in the county
(PCTBLMOO), average precipitation (AVPRECIP), accessibility by rail (RAILROAD)
and if the county was part of the Great Plains region. Many of the coefficients for
variables in Model I were positive but insignificantly associated with employment
growth. They included: the percent of local tax (PCTLTX90), expenditures on highways
(PCTEXPHW), level of education (PCTED90), income earned from dividends, interest
and rent (PCTDIR90), if a rural county was adjacent to an urban one (ADJUC90) and the
number of ski resorts (SKI) (See Table 11).
For Model II, comparison of Nevada's counties to the rest of intermountain western
counties, the estimates on Equation (2) reveal different results than for Equation (1). In
this model, the variable of interest for Nevada's counties (NVCOUNTY) is not
significantly different from the rest of the counties in terms of employment growth.
Similarly, the variable for wilderness (PCWILD90) is not significantly associated with
employment growth either. However, both endogenous variables for employment
(TOTEMP90) and population (POP2000) are significant and positively associated with
employment growth. Among the other variables that are significant and positively
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Table 11: Determinants of Employment Growth (Dependent Variable is
TOTEMPOO)
Variable
Intercept
TOTEMP90
POP2000
PCLTX90
PCTPTX90
PCTEXPHW
PCTED90
UNEMPR90
ELECBILL
PCTFE90
PCTRE90
PCTDIR90
PCTBLMOO
PCTFSOO
PCTNPSOO

Model I
Coefficient
-5117.37*
1.26***
0.07***
0.29
45.28**
24.34
38.61
-42.80
-4.37
-12426.16***
-6804.15**
5601.97
-287.54
1443.10*
4269.08**
$*?t3?V3$s%S?W!f

ADJUC90
AIRPORT
AVGTEMP
AVPRECIP
CITY1990
GPLAIN
RAILROAD
SKI

80.05
-481.32**
-39.58**
-2.91
-3366.85***
-270.35
-428.43
181.01

t-stat
-1.67
93.99
3.61
0.84
2.02
0.84
1.45
-0.81
-0.98
-2.87
-2.44
1.44
-0.31
1.70
2.04
-0.64
0.29
-2.00
-2.24
-0.13
-3.19
-0.76
-1.13
0.75

stsiiiiiiiiiiiiiiii^
iipippiippw^
AZ

Model II
Coefficient
-5779.79**
1.25***
0.07***
0.11
7.04
70.51***
58.14**
-2.28
2.27
-12456.60***
-6997.24***
4120.38
-402.67
906.42
3279.93
-16,04
139.87
-618.06**
-16.28
-6.30
-3414.80***
-351.14
-283.98
147.22

"*ppm*'p™?'

0.47
-2.44
-0.92
-0.28
-3.14
-1.05
-0.82
0.59

'

-1.08
-2.26
-2.57
1.17

UT
WY

-1214.63
-1311.27**
-1175.85***
895.77
'ccav-ao
-03sK3z
395.91
-2209.78***

F-Statistic

874.61

1028.42

SSE

1795.94

1851.03

Adjusted R2
n = 230

0.99

.99

ID
MT
MM

t-stat
-2.13
90.81
3.45
0.35
0.61
2.54
1.97
-0.05
0.61
-2.70
-2.64
1.18
-0.47
1.11
1.35

0.56
-3.99

n = 230

Notes: The asterisks ***, **, and * represent significance at the 0.01, 0.05, and 0.10 levels, respectively.
The White consistent heteroscedasticity-corrected standard errors were used to calculate the t-statistics.
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associated with employment growth in the model are the percentage of local expenditures
on highways (PCTEXPHW) and the percentage of the local population with at least a
high school education (PCTED90). The variables that are significant and negatively
associated with employment growth include the percent of federal and resource sector
employment (PCTFE90 and PCTRE90 respectively), the number of commercial airports
in the county (AIRPORT) and if the county had a city with a population greater than
25,000 in 1990 (CITY1990).
Several of the coefficients in Model II were negative but not significantly associated
with employment growth in this model. They included: the unemployment rate
(UNEMPR90), climate variables (AVGTEMP and AVPRECIP), percentage of BLM land
(PCTBLMOO), accessibility through rail (RAILROAD) and if the county was part of the
Great Plains region. Finally, many variables were positively associated but not
significant determinants employment growth. They included: local tax structure
(PCTTX90 and PCTPTX90), percent of income from dividends, interest and rent
(PCTDIR90), percent of land in USFS and NPS (PCTFSOO and PCTNPSOO), if a county
was adjacent to an urban county (ADJUC90) and the number of ski resorts (SKI) (See
Table 11).

Comparison of Nevada's Counties
The variables for New West counties and wilderness (PCWILD90) were not
significantly associated with either population or employment growth. The only
variables that were significant in Model III were the past variables for population
(POP 1990) and employment (TOTEMP90). Three coefficients of variables showed a
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negative association but no significant impact on population (TOTEMP90, MEDFMINC,
and PCTDIR90). The percent of local taxes (PCTLTX90) was positive but
insignificantly associated with population growth. Finally, the coefficient of the current
population variable (POP2000) was insignificant but negatively associated with
employment growth. The coefficients for variables on employment characteristics
(UNEMPR90, PCTFE90 and PCTRE90) were all positive but insignificant. Because of
data constraints in Nevada (12 rural wilderness counties), several forms of Model III
were estimated. They are reported, though, their estimates do not significantly change
from Models A to C (See Tables 12 and 13).

Table 12: Population Growth in Nevada's Rural "New West" Counties
Model III

A
B
C
Variable
Coefficient t-stat Coefficient t-stat Coefficient
Intercept
5663.87 0.89 4046.12 0.58 1793.25
POP1990
1.32*** 13.67 1.33*** 14.70 1.29***
TOTEMPOO
-0.06
-0.95
-0.10
-1.53
-0.10

MEDFMINC
-0.16
-0.69
PCTDIR90
-9708.92 -1.17
PCLTX90
1.29
1.48

-0.145

t-stat
0.31
17.31
-1.82

-0.60

F-Statistic
11.68
133.6
179.5
SSE
1788.69
1765.39
1668.04
Adjusted R2
0.99
0.99
0.99
n=12
Notes: The asterisks ***, **, and * represent significance at the 0.01, 0.05, and 0.10 levels, respectively.
The White consistent heteroscedasticity-corrected standard errors were used to calculate the t-statistics.
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Table 13: Employment Growth in Nevada's Rural "New West" Counties
Model III
A
B
C
Variable
Coefficient t-stat Coefficient t-stat Coefficient
Intercept
-621.84 -0.33 -337.03 -0.24 -218.87
TOTEMP90 1.37*** 21.14 1.36*** 20.43 1.36***
POP2000
-0.09
-1.27
-0.08
-1.53 -0.08*

UNEMPR90
PCTRE90
PCTFE90

1.34
0.00
1514.03 0.34
19144.98 0.50

-14.74
445.13

F-Statistic
SSE

83.42
1668.16

116.33
1525.61

-0.05
0.14

-26.22

t-stat
-0.33
23.81
-2.04

-0.11

167.27
1393.68

Adjusted R2
0.99
0.99
0.99
n=12
Notes: The asterisks ***, **, and * represent significance at the 0.01, 0.05, and 0.10 levels, respectively.
The White consistent heteroscedasticity-corrected standard errors were used to calculate the t-statistics.

Limitations
There are some limitations to these results. Each of these empirical tests becomes less
robust as the models move from the most broad comparison between states (Model I) to
the specific comparison of Nevada's counties (Model III). This is due to the use of
location variables or the limited sample size. Model I includes location variables for each
of the intermountain western states and then compares them to a base, in this case
Colorado. However, in Model II, the location variable for Nevada's counties
(NVCOUNTY) is compared to the balance of the rural counties in the intermountain
West as a whole. This comparison offers less information because it no longer accounts
for state or other regional variations within the data. Model III is less robust due to
limited sample size. There are only 12 rural counties containing wilderness in Nevada to
use as observations in these equations.
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Analysis
The results of these empirical analysis are similar to the previous study by DuflfyDeno (1998). It would appear that overall, wilderness has not had a significant economic
impact on the rural counties in the intermountain western states from 1990 to 2000.
Furthermore, it does not appear that wilderness has had a significant impact on Nevada's
rural counties during the same time period. The last finding, however, is far less
conclusive due to the limitations discussed above. With a total of 17 counties in Nevada,
15 of them rural and only 12 containing wilderness, the sample size is limited.
These findings raise the question, though, of why wilderness may not have the impact
on Nevada's counties that New West proponents have suggested? There are several
possible explanations. First, economies more heavily reliant upon timber extraction may
be more at risk than those dependent upon mining (Dufly-Deno, 1998). Timber cutting
was entirely prohibited within wilderness while special provisions for mineral surveys
and claims were included in both the Wilderness Act (1964) and the FLPMA (1976). In
addition, the Wilderness Act (1964) did not deny the continuation of grazing and of
preexisting mineral claims. Many of Nevada's rural counties are considered resource
dependent, however, since they are primarily connected to mining and not timber,
wilderness may not have a significant economic impact on them.
A second possible explanation for the insignificant impact of wilderness may be the
dilution of amenity value in this state. The only time the land amenity variables
(PCTFSOO, PCTNPSOO) are significant is in Model I as a determinant of employment
growth. However, the vast majority of federal land in Nevada is managed by the BLM,
not the USFS or the NPS. Therefore, the amenity value of USFS and NPS land could be
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watered down by the abundance of BLM land in Nevada. In the same way, wilderness
amenity values on both USFS and BLM land can be diluted by the vast expanse of
overall federal land in the state. With the lowest population density and the highest
amount of federal land in the intermountain West, Nevada's wilderness amenity values
may be too closely related to the amenity values of its other vast public lands. The
amenities of open space, scenic views, clean air, and other types of non-marketed
amenity values of public lands are not scarce in rural Nevada.
It should be clarified what the results of this study do not imply. The results do not
mean that Old West counties are economically stable. In other words, they do not
demonstrate that these communities will be economically stable regardless of dependency
upon resource extraction. Most often, stable economies are diverse economies. The
economic base, centered around mining, is only useful to local communities if the
revenue generated from that base continues to circulate through the local economy
creating jobs and does not escape the local markets (Power, 1996). Furthermore, the
results in this study do not mean that wilderness has no economic value or that
environmental protection and preservation are not important in Nevada's rural counties.
Population and employment growth are simply one measure of how these lands can
impact community stability. These models do not measure, for example, the long term
benefit and value of ecosystem services provided by wilderness.

CHAPTER 6

CONCLUSION
The National Wilderness Preservation System has been a source of controversy,
particularly in the West, for decades. The controversy stems largely from the debate over
what economic impact wilderness designation will have on rural counties in the region.
Opponents argue that wilderness will cripple the extractive based economies of the West
by "locking up" resources and prohibiting economic growth. Proponents contend that
wilderness is the true source of economic stability and growth in the New West because
the amenities of preserved landscapes draw people and jobs. The purpose of this thesis
was to examine the economic impacts of wilderness in Nevada, specifically, in the rural
counties of the state.
The findings of this thesis are that wilderness does not appear to have a significant
impact on the economies of the intermountain western states or the rural counties in
Nevada. These findings are based on a simultaneous equation model to test for the
determinants of population and employment growth in the rural counties of the
intermountain West and Nevada. The results for Nevada are limited by the small number
of counties. These findings suggest that more research is needed to determine how
wilderness and the vast public lands in Nevada may impact the state's rural economies.
Thus far, research on the economic impacts of wilderness has focused on analysis at a
county level without consideration for the distance of these preserved areas to each other
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or particular cities. Economic data at the city or community level could be used to
determine if impacts are different for more isolated towns. Such spatial interpretation
could be the next step in examining how wilderness impacts population and employment
in places, such as Nevada, with hundreds of miles of federal public land between them.
In addition to economic studies, future research could include survey methods to obtain
preferences for local environmental amenities of both residents and newcomers. Survey
research could help separate wilderness values from the amenity values of other
multiple-use public lands. This thesis is just a first step at determining the impact of
wilderness in the unique state of Nevada.
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APPENDIX I
List of Acronyms

ANILC A
BLM
FLPMA
FWS
MSA
NPS
NWPA
NWPS
RARE I
RARE II
REIS
PILT
TSLS
USFS
WSA

Alaska National Interest Lands and Conservation Act
Bureau of Land Management
Federal Land Policy and Management Act
Fish and Wildlife Service
Metropolitan Statistical Area
National Park Service
Nevada Wilderness Protection Act
National Wilderness Preservation System
Roadless Area Review and Evaluation I
Roadless Area Review and Evaluation II
Regional Economic Information System
Payment in Lieu of Taxes
Two Stage Least Squares
United States Forest Service
Wilderness Study Area
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APPENDIX II
Variable Definitions and Data Sources
Variable Name
SPOP2000

Variable Description
Total Persons in 1998

Data Source
County/City Data Book (2000)

TTOTEMPOO

Total Employment in 1998
Total Persons in 1992

REIS (2000)
1994 County/City Data Book
(1994)
REIS (2000)
County/City Data Book (1994)
County/City Data Book (1994)
County/City Data Book (2000)

T POP 1990

STOTEMP90
TSPCLTX90
TSPCTPTX90
T

PCTEXPED

T

PCTEXPPP

T

PCTEXPPW

TPCTEXPHH
78

T

PCTEXPHW

PCTOWN90

TMEDFMINC
s

PCTED90

SUNEMPR90
s

ELECBILL

s

PCTFE90

T

PCTDIR90

s

PCTRE90

TSPCTNPSOO
TSPCTFSOO
TSPCTBLMOO
TSGPLAIN
TSCITY1990
TSADJUC90
TS SKI

Total Employment in 1990
Per capita local government taxes, 1987
Share of per capita local tax from property tax, 1987
Percent of local government expenditures on
education, 1992
Percent of local government expenditures on police
protection, 1992
Percent of local government expenditures on public
welfare, 1992
Percent of local government expenditures on health
and hospitals, 1992
Percent of local government expenditures on
highways, 1992
Percent of homes owner occupied, 1990
Median family income in 1990
Percent of population with 12+ years of education,
1990
Unemployment rate, 1991
Commercial sector electricity bill, 1988
Percent of total employment comprised of federal
workers, 1990
Percent of total personal income derived from
dividends, interest and rent 1990
Percent of total employment comprised of resource
sector workers, 1990
Percent of county land area managed by U.S.
National Park Service
Percent of county land area managed by U.S. Forest
Service
Percent of county land area managed by Bureau of
Land Management
=1 if county classified as part of the Great Plains; =0
otherwise
=1 if county has city with population greater than
25,000; =0 otherwise
=1 if county adjacent to urban county; =0 otherwise
Number destination ski resorts in county
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County/City Data Book (2000)
County/City Data Book (2000)
City County Data Book (2000)
County/City Data Book (2000)
County/City Data Book (1994)
County/City Data Book (1994)
County/City Data Book (1994)
County/City Data Book (1994)
Utah Office of Energy and
Resource Planning
REIS (2000)
REIS(2000)
REIS (2000)
County/City Data Book (1994)
PILT (2000)
County/City Data Book (1994)
PILT (2000)
County/City Data Book (1994)
PILT (2000)
UT Great Plains Population and
Environment Database (1998)
County/City Data Book (1994)
County/City Data Book (1994)
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Variable Definitions and Data Sources
Variable Name
AVGTEMP
78 AVPRECIP
TS RAILROAD
TS AIRPORT

Variable Description
Average temperature for county, 1987
Average annual precipitation for county, 1987
=1 if county has an Amtrak stop; =0 otherwise
Number of airports with scheduled commercial
service in county

TSPCWILD90

Percent of federal land in county classified as
wilderness or as a WSA in 1990
=1 if county is in the state of Nevada; =0 if otherwise
=1 if county is in the state of Arizona; =0 if
otherwise
=1 if county is in the state of New Mexico; =0 if
otherwise
=1 if county is in the state of Idaho; =0 if otherwise
=1 if county is in the state of Utah; =0 if otherwise
=1 if county is in the state of Montana; =0 if
otherwise
=1 if county is in the state of Wyoming; =0 if
otherwise
=1 if county is in the state of Colorado; =0 if
otherwise
=1 if county is in the state of Nevada; =0 if otherwise
=1 if county in Nevada is defined as "New West";
=0 if county in Nevada is defined as "Old West"
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NV
AZ
NM
ID
UT
MT
WY
CO

NVCOUNTY
NEWWEST

T

= variable (T)

s

= variable (S)

Data Source
NORSIS (1997)
NORSIS (1997)
Amtrak, (www.amtrak.com)
Federal Aviation
Administration, U.S. Airport
Emplanement Activity
Utah Office of Energy and
Resource Planning

APPENDIX III
Permission to Publish
From: 'Thomas M. Power" <tmpower@selway.umt.edu>
To: <lesleyargo@juno.com>
Date: Fri, 26 Oct 2001 11:22:53 -0600
Subject: Re: "New West" Material
Use of the materials you mentioned is fine with me. Some of it could be
updated, but only you understand the logic of the use to which you wish to
put it. So go for it!
Good luck!
— Original Message —
From: <lesleyargo@juno.com>
To: <tmpower@selway.umt.edu>
Sent: Friday, October 26, 2001 11:10 AM
Subject: Re: "New West" Material
> Dr. Power,
>
> The tables are on pages 98 and 99!
>
> Table 4-2 'The Relative Importance of Metal Mining Employment, 1990"
>
> Table 4-3 'The Relative Importance of Metal Mining in the West as Source
> of Income, 1990"
> Sincerely,
> Lesley
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